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Application/Control Number: 09/603,459 
Art Unit: 2881 

DETAILED ACTION 
Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U S C. 112 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
clawing the subject matter which the applicant regards as his invention. 

Claim 20 is rejected under 35 U S C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 

regards as the invention. 

The term "high" in claim 20 is a relative term, which renders the claim indefinite. 
The term "high" is not defined by the claim, the specification does not provide a 
standard for ascertaining the requisite degree, and one of ordinary skill in the art would 
not be reasonably apprised of the scope of the invention. The specification or claim 
should indicate how rapidly the focal point is changed and what this changes translates 
to in terms of beam scanning speed on the sample. 

Claim Rejections -35 USC §102 . { 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

States. 

Claims 1-3, 5, 8, 10, 11-15, 17-18, 20-22, and 26-33 are rejected under 35 
U.S.C. 102(b) as being clearly anticipated by Hattori et al. 
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Hattori et al. teaches a charged particle beam lithographic apparatus and 
associated method of use comprising the following as recited in claims 1-3, 8. 10, 1 1-15 
26-31: 

1 ) A stage for holding a sample (11) 

2) A charged particle optical system for converging a charged part.de beam on a 
sample (20) having a source (21). 

3) A beam scanning means (25 and 26) 

4) A focal point control system (Col. 6 Line 26-29) 

5) An astigmatism adjustment means (28). 

6) A sample image detection means (37). 

7) An image processing means for computing the dimensions of an image, 
astigmatism of a beam, and focal offset of a beam on the bas.s of a detected two 
dimensional -mage (44) for a plurality of detected images (Col. 7 Une 60 - Col. 8 Line 
23). 

8) A computer control means (30) for adjusting the focal point and astigmatism 
based on feedback information generated from a detected ,mage where the feedback 
information comprises ,mage data on a detected focus value and astigmatism value 
(Col. 6 Line 64 - Col. 9 Line 15) where the beam edge resolution is measured and 
computed in four directions and used to correct a focus value and astigmatism value ,n 
fhose four Erections (Col 2 Line 43-Col 4 Une 55) such that the astigmatism ,s 
reduced to a minimized value as recited in claim 30 
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Regarding claim 17 which recites "wherein sa,d particle image detection means 
has a configuration wherein a particle ,mage having a plurality of different focal point 
positions is detected by controlling said focal point control means", the limitation of this 
claim can be distilled to mean that a particle image is detected by controlling the focal 
point control means. This limitation is taught by Hattor, et al. on Col 8 Lines 37-60 
Hattori et al. teaches that the initial focus condition is set, backscattered electrons are 
detected, and the focus condition is altered in response to the analyzed signal The 
backscattered electron signal is what the image processing means (44) uses to 

synthesize a sample image. 

Regarding claim 18, which recites that a particle image is detected from a 
plurality of different areas on the sample, Hattor, et al. teaches that the beam is scanned 
across the sample (Col. 7 Lines 60-68) and that the backscattered electrons are 
detected subsequent to this scanning procedure. This anticipates claim 18. 

Regarding claims 21, 22, 32, and 33, Hattor, et al. teaches finding max.mum 
values for beam direct,onal sharpness magnitudes (resolution), and applies a Gaussian 
function to determine the peak of these functions where the peaks are treated as in 
focus positions (fig. 5). Further, since Hattori et al. shows that a plurality of peaks exist, 
Hattori et al. goes on to teach taking an average of these positions to determine an in 
focus position (Fig. 7 and Fig. 9 a3). 
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Allowable Subject Matter 

Claims 4, 6, 7, 9, 16, 19, 23, objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable 

subject matter: 

The prior art of record fails to teach an apparatus which computes and corrects a 
focal offset and astigmat.sm based on a two dimensional image of a particle image 
where the pattern is divided into at least three areas, each of the areas having an edge 
component in one of the three directions on the sample and consisting of a subpattern 

as recited in claim 4. 

The prior art fails to disclose a charged particle lithography apparatus which 
corrects an astigmatism and beam focus on the basis of a detected two dimensional 
image of a sample and further comprises a defect inspection image processing means 
as recited in claim 6. Claims 7 and 9 are indicated as allowable and are objected to 
because the prior art fails to suggest or teach the device cited above in reference to 
claims 1 and 6, the device further comprising a focal point control system having a 
sample height measurement sensor. 

The prior art fails to teach or suggest a charged particle lithography apparatus 
which corrects an astigmatism and beam focus on the basis of a detected two 
dimensional image of a sample and determines the directional sharpness of an image , 
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at least three directions using Fourier Spectrum analysis of a detected image as recited 
in claim 16. 

The prior art fails to teach or suggest a charged particle lithography apparatus 
which corrects an astigmatism and beam focus on the bas,s of a detected two 
dimensional image of a sample where the sample is inclined or has a staircase like 

structure as recited in claim 19. 

The prior art fails to teach or suggest a charged particle lithography apparatus 
which corrects an astigmatism and beam focus on the basis of a detected two 
dimensional image of a sample where the image processing means determines an in 
focus position for each of the directional sharpness magnitudes as a center of gravity of 
an area enclosed by a segment of a curve and a horizontal line representing a threshold 
value where said curve represents variations of each of said directional sharpness 
magnitudes with respect to an in focus position as recited in claims 23, 24, 34, and 35. 

The prior art fails to teach or suggest a charged particle lithography apparatus 
which corrects an astigmatism and beam focus on the basis of a detected two 
dimensional image of a sample where a calibration substrate is provided along with an 
object substrate where the astigmatism or focal point correction takes place prior to 
observation of the object substrate as recited in claim 25. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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The following US Patent documents disclose charged particle devices which 
correct astigmatism as a function of beam focus. Of particular note are the Yamada et 
al. and Ogasawara et al. references. 

US Patent 5.391.886 (Yamada et al ); US Patent 5.396.077 (Sohda et al); 

US Patent 5.302.829 (Komatsu et al.): US Patent 5,627.373 (Keese); 

US Patent 5,793,041 (Ogasawara et al.); US Patent 5,656,812 (Takahashi); 

US Patent 5,502,306 (Meisburger et al ); US Patent 5,313,062 (Yamada); 

US Patent 5,144,129 (Kobayashi et al.): and US Patent 4,737,640 (Ohashi); 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David A Vanore whose telephone number is 703-306- 
0246. The examiner can normally be reached on M-F 7:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Lee can be reached on 703-308-41 16. The fax phone numbers for 
the organization where this application or proceeding is assigned are 703-872-9318 for 
regular communications and 703-872-9319 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 
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